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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement filed 1/1 8/02 fails to comply with 37 CFR 
1.98(a)(2), which requires a legible copy of each U.S. and foreign patent; each publication or that 
portion which caused it to be listed; and all other information or that portion which caused it to 
be listed. However, since those references cited were easily located, the entire IDS has been 
considered. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference sign(s) not mentioned in the description: 62 as shown in figure 5, 
64, 66, and 68 as shown in figure 6, and 1 10 as shown in figure 13. A proposed drawing 
correction, corrected drawings, or amendment to the specification to add the reference sign(s) in 
the description, are required in reply to the Office action to avoid abandonment of the 
application. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claim 15 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. The claim recites the limitation "wherein said mathematical processor is a multi- 
cycled mathematical processor." This language is unclear because since the word "cycle" is a 
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measurement of time, it is unclear how a processor can be multi-timed. This phraseology may 
mean the processor requires multiple cycles to complete an operation or that it is operated at 
various cycle speeds. For purposes of examination, the former meaning will be assumed. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

6. Claims 1-4, 6, 8, 9, 15, 16, 17, 23, and 24 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Kitamura, EP 0942603 A2 as labeled document I in Applicant's IDS (hereinafter 
Kitamura). Referring to claim 1, Kitamura has taught a digital signal processor comprising: 

a. a mathematical processor (Kitamura column 9, line 58 to column 10, line 1 and figure 
6, element 5); 

b. an input processor that processes input signals to the digital signal processor 
(Kitamura column 10, line 28 to column 11, line 8 and figure 6, element 3); 

c. an output processor that processes output signals from the digital signal processor 
(Kitamura column 12, lines 15-52 and figure 6, element 6); 

d. a master processor that controls said mathematical processor, said input processor and 
said output processor (Kitamura column 10, lines 1-2 and figure 6, element 7); and 

e. a storage selectively accessible by each of said processors (Kitamura column 10, lines 
21-27 and figure 6, element 10). 
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7. Referring to claim 2, Kitamura has taught the digital signal processor further including a 
random access memory processor that stores intermediate calculation results (Kitamura column 
12, lines 10-14). 

8. Referring to claim 3, Kitamura has taught the digital signal processor including a bus 
coupling each of said processors to said storage (Kitamura figure 6, element 9). 

9. Referring to claim 4, Kitamura has taught the digital signal processor wherein said input 
and output processors also implement mathematical operations (Kitamura column 10, line 28 to 
column 11, line 8, column 12, lines 15-52 and figure 6, elements 3 and 6). 

10. Referring to claim 6, Kitamura has taught the digital signal processor wherein said 
processors communicate with one another through said storage (Kitamura column 10, lines 15- 
17 and 28-32, column 11, lines 47-55, and column 12, lines 15-20). 

1 1 . Referring to claim 8, Kitamura has taught the digital signal processor wherein said master 
processor provides the timing for the other processors (Kitamura column 10, lines 5-14 where 
the master processor determines the timing for when the processors execute instructions because 
it controls when the instructions are sent). 

12. Referring to claim 9, Kitamura has taught the digital signal processor wherein said master 
processor waits for the input processor to complete a given operation (Kitamura column 6, lines 
3-20 and column 11, lines 47-49 where the signal must be processed in the input processor 
before being spliced by the data processing unit as per the control of the master processor, 
therefore, the master processor must wait for the input processor to complete its operation). 
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13. Referring to claim 15, Kitamura has taught the digital signal processor wherein said 
mathematical processor is a multi-cycled mathematical processor (Kitamura column 11, lines 46- 
55 where an operation takes multiple cycles to complete). 

14. Claim 16 does not recite limitations above the claimed invention set forth in claim 1 and 
is therefore rejected for the same reasons set forth in the rejection of claim 1 above. 

15. Claim 17 does not recite limitations above the claimed invention set forth in claim 3 and 
is therefore rejected for the same reasons set forth in the rejection of claim 3 above. 

16. Claims 23 and 24 do not recite limitations above the claimed invention set forth in claim 
15 and are therefore rejected for the same reasons set forth in the rejection of claim 15 above. 

Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

18. Claims 5, 7, 14, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitamura, EP 0942603A2 as labeled document I in Applicant's IDS (hereinafter Kitamura). 
Referring to claim 5, Kitamura has not explicitly taught each of said processors having their own 
instruction sets. However, Kitamura has taught a mathematical processor, an input processor, an 
output processor, and a master processor each with divergent functionality. Since the definition 
of an instruction set is that combination of commands which allows a processor to appropriately 
perform its defined functions, it would be readily acknowledged by an artisan that the plural 
processors as taught by Kitamura must each have their own instruction set. That is, the 
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instructions required to perform the input processing, mathematical functions, control, and output 
processing must be different from one another. Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to recreate the plural 
processors of Kitamura where each has its own instruction set. Official notice has been taken. 

19. Referring to claim 7, Kitamura has not explicitly taught each processor using very long 
instruction words. Employing this type of instruction format is well known in the art and would 
have allowed for the processors of Kitamura to be issued several instructions at once and 
ensured, by the nature of VLIW instructions, that the compiler would have only combined 
instructions that are not dependent upon one another. Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to employ the very long 
instruction word format for instructions issued to the plural processors of Kitamura in order to 
increase speed and efficiency of those processors. Official notice has been taken. 

20. Referring to claim 14, Kitamura has not explicitly taught a mathematical pipeline which 
is pipelined. However, Kitamura has taught a mathematical processor that requires multiple 
cycles to complete a given operation, i.e. at least one cycle for memory access and one cycle for 
execution (Kitamura column 11, lines 51-55). The concept of pipelining is well known in the art 
and would have been beneficially employed in the mathematical processor of Kitamura in order 
to increase efficiency by overlapping the steps of memory access and execution for each 
processed instruction. Therefore, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to employ the well known concept of pipelining to the 
mathematical processor in order to increase efficiency and speedup. Official notice has been 
taken. 
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21. Claim 22 does not recite limitations above the claimed invention set forth in claim 14 and 
is therefore rejected for the same reasons set forth in the rejection of claim 14 above. 

22. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kitamura, EP 
0942603 A2 as labeled document I in Applicant's IDS (hereinafter Kitamura) in view of 
Whittaker et al., U.S. Patent Number 5,968,167 (hereinafter Whittaker). Kitamura has not 
explicitly taught the digital signal processor wherein each of said processors includes its own 
random access memory. Whittaker has taught each of a plurality of processors including its own 
random access memory (Whittaker column 6, lines 56-65). The RAMs of Whittaker provide 
storage for those instructions to be executed by each processor. As discussed above in the 
rejection of claim 5, each processor of Kitamura has its own instruction set and those instructions 
are issued to each processor by the master processor. Therefore, it would have been beneficial to 
employ separate RAMs for each processor such that the master processor would have required 
less logic to inform each processor to access its RAM and fetch its own next instruction, rather 
than the master accessing the main storage, determining which processor the instruction 
belonged to, and then physically issuing that instruction to the slave processor. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to employ individual RAMs for each of the plural processors of Kitamura, as taught by 
Whittaker in order to allow for a simpler master processor. 

23. Claims 1 1-13, 18-21, and 25-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kitamura, EP 0942603 A2 as labeled document I in Applicant's IDS 
(hereinafter Kitamura) in view of Nakagawa et al., U.S. Patent Number 5,241,679 (hereinafter 
Nakagawa). Referring to claim 11, Kitamura has not taught the digital signal processor wherein 
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said storage includes a plurality of registers, said registers automatically transfer existing data 
from a first register to a second register when new data is being written into said first register. 
Nakagawa has taught a storage including a plurality of registers (Nakagawa figure 1), where the 
registers automatically transfer existing data from a first register to a second register when new 
data is written into the first register (Nakagawa column 4, line 53 to column 5, line 16 and figure 
2). Replacing the storage of Kitamura with the multi-register storage of Nakagawa would have 
allowed for the contents of all the registers to be saved, in case of an interrupt or context switch, 
simultaneously to the dedicated stack memories in order to perform both saving and restoration 
at a high speed (Nakagawa column 2, lines 17-23 and 42-49). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to employ the 
multi-register storage system of Nakagawa instead of the generic storage means in the system of 
Kitamura in order to increase the speed at which context preserving and restoration occurs. 

24. Referring to claim 12, Nakagawa has taught the digital signal processor wherein said 
input processor causes the automatic transfer of data (Nakagawa column 4, line 53 to column 5, 
line 16 where the processor causing the data to be stored is necessarily an input processor). 

25. Referring to claim 13, Nakagawa has taught the digital signal processor wherein the 
mathematical processor causes said data to be transferred from one register to another 
(Nakagawa column 4, line 53 to column 5, line 16). 

26. Claim 18 does not recite limitations above the claimed invention set forth in claim 1 1 and 
is therefore rejected for the same reasons set forth in the rejection of claim 1 1 above. 

27. Claim 19 does not recite limitations above the claimed invention set forth in claim 12 and 
is therefore rejected for the same reasons set forth in the rejection of claim 12 above. 
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28. Claim 20 does not recite limitations above the claimed invention set forth in claim 13 and 
is therefore rejected for the same reasons set forth in the rejection of claim 13 above. 

29. Referring to claim 21, Nakagawa has taught storing a bit which indicates which processor 
may controls aid automatic transfer of data from one register to another (Nakagawa column 2, 
lines 29-33). 

30. Referring to claim 25, Kitamura has taught a method comprising: 

a. digital signal processing input data (Kitamura column 10, lines 28-30). 
Kitamura has not taught in response to a write request to a first register, automatically 
transferring data from a first register to a second register. Nakagawa has taught such (Nakagawa 
column 4, line 53 to column 5, line 16 and figure 2). Replacing the storage of Kitamura with the 
multi-register storage of Nakagawa would have allowed for the contents of all the registers to be 
saved, in case of an interrupt or context switch, simultaneously to the dedicated stack memories 
in order to perform both saving and restoration at a high speed (Nakagawa column 2, lines 17-23 
and 42-49). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to employ the multi-register storage system of Nakagawa instead of 
the generic storage means in the system of Kitamura to ensure that data would be automatically 
transferred from first to second registers in response to a write request on the first register, in 
order to increase the speed at which context preserving and restoration occurs. 

3 1 . Referring to claim 26, Nakagawa has taught automatically transferring data from said 
second register to a third register in response to the transfer of data from said first register to said 
second register (Nakagawa column 4, line 53 to column 5, line 16 and figure 2). 
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32. Referring to claim 27, Kitamura has taught the method including using a plurality of 
parallel processors to process said data (Kitamura figure 6, elements 3, 5, 6, and 7). Kitamura 
has not taught storing information to control which processors can cause the automatic transfer 
of data. However, Nakagawa has taught a bit which indicates control of the automatic transfer of 
data (Nakagawa column 2, lines 29-33). When more than one processor may control data 
storage, the system requires a method to control which processor can do so and when. 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to store information regarding the plural processors of Kitamura within the 
instruction code bit of Nakagawa to determine which processor may control the automatic 
transfer of data. 

33. Claim 28 does not recite limitations above the claimed invention set forth in claim 25 and 
is therefore rejected for the same reasons set forth in the rejection of claim 25 above. 

34. Claim 29 does not recite limitations above the claimed invention set forth in claim 26 and 
is therefore rejected for the same reasons set forth in the rejection of claim 26 above. 

35. Claim 30 does not recite limitations above the claimed invention set forth in claim 27 and 
is therefore rejected for the same reasons set forth in the rejection of claim 27 above. 

Conclusion 

36. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure as follows. Applicant is reminded that in amending in response to a rejection of 
claims, the patentable novelty must be clearly shown in view of the state of the art disclosed by 
the references cited and the objections made. Applicant must also show how the amendments 
avoid such references and objections. See 37 CFR § 1.1 1 1(c). 
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Hansen et al., U.S. Patent Number 5,742,840, have taught a digital signal processor 
comprising mathematical, input, output, and master processors, as well as a shared storage. 

Yamamoto et al., U.S. Patent Number 6,397,321, have taught a digital signal processor 
comprising mathematical, input, output, and master processors, as well as a shared storage and a 
storage for holding intermediate calculation results. 

37. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephanie M. Deckter whose telephone number is 703-308-6132. 
The examiner can normally be reached on 8:00 A.M. - 5:30 P.M. with every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on 703-305-9712. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7239 for regular 
communications and 703-746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 



Stephanie M. Deckter 
Examiner * 
Art Unit 2183 / 
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